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INTRODUCTION
Growth is an indicator to determine the economic condition of a country. For any country willing to make progress and develop, economic growth is indispensable. The nations with predominant economic growth for elongated periods, have always made it possible to increase the overall size of the economy, substantiated their democratic moralities and political permanence, tapered conflict, crime and violence, and improve the overall condition of their environment (Barro, 1996; Easterly, 1999; Barro, 2002; Dollar and Kraay, 2004) . Hence, there should be a fundamental objective for policymakers of every country to comprehend the contributing factors of former progression while eradicating the elements limiting present development and make the best use of the visions for future growth. The exogenous and endogenous growth theory provides insightful factors to determine Asian Economic and Financial Review economic growth. The exogenous growth theory has convergence properties which predict a balanced growth path (Chirwa and Odhiambo, 2019) . The exogenous growth theory helps to find the determinants of long-term economic growth by exploring cross-country panel data (Barro, 1991a; Barro, 1991b; Islam, 1995; Barro, 1996; Chirwa and Odhiambo, 2019) .
Economists are always interested in the factors that create wide gaps in economic development and output per capita between countries. Several variables are taken into account when considering the significant elements of modern economic growth (Snowdon and Vane, 2005) . As a result, economists become more interested in determining the fundamental factors enabling these developments.
To identify such cases, productivity, and human capital have been used in numerous models to apprehend economic growth (La Torre and Marsiglio, 2010) . The neoclassical exogenous growth theory provides a paradoxical solution (Domar, 1946) . The relationship between full employment and capital accumulation was developed where the capital stock was the only component of the output (Harrod, 1939; Domar, 1946) . Later, Solow (1956) and Swan (1956) criticized the Harrod-Domar exogenous growth model and reintroduced labor as an essential factor to determine economic growth. Solow (1956) discovered that physical capital has a short-term impact on economic growth, and technological development has a long-term effect on economic growth. The human capital stock inclusion works as the major component to determine economic growth (Mankiw et al., 1992; Islam, 1995) .
According to the neoclassical exogenous growth theory, run by Solow (1956) ; Swan (1956) ; Cass (1965) and Koopmans (1965) accretion of physical capital has been considered as a significant factor in elucidating emerging economies. They have also suggested that conditional convergence of economic growth rates and GDP per capita will take place between many nations of the world. On the other hand, Arrow (1962) ; Romer (1986) ; Lucas (1988) and Rebelo (1991) and others formed endogenous growth models where the evolution of human capital, ideas, and knowledge have been marked as the main contributing element in triggering long-term economic growth. They also contended that balanced growth could easily be spawned endogenously, where the need for exogenous technical movement is not crucial. It has been noted by Huh and Kim (2013) that trying out the difference between exogenous and endogenous growth models is an essential step in discovering the causes of long-term growth.
Apart from that, there are also numerous variables used to depict long-term growth. Investment and output are considered to be at the core of both exogenous and endogenous growth models (Huh and Kim, 2013) . The developing nations that have undergone such growth speed have shown distinguishing determinants of this progression (Breisinger et al., 2009 ). According to Boakye (2012) these economic models tend to classify countries by similarities in social and political environments. It is a significant drawback of these models. Different nations have different degrees of socio-political advancement and maturity which directly create an immense impact on their economic growth. As a result, these models fail to provide a complete outcome and deliver less precise extrapolations. To give a broader idea, Acemoglu (2012) orated that economic growth cannot be defined by aggregate output only, rather it also involves the ultimate revolution of an economy. It includes the entire social and institutional infrastructure, sectoral assemble, and its demographic and geographic temperament too.
Bangladesh is listed amidst the top five fastest emerging economies of the world, with a GDP growth of 7.3%
in fiscal year 2018, although the private sector investment is not remarkable (Bangladesh Economic Review, 2019) .
Bangladesh will also uphold the position of the fastest growing economy in Asia-Pacific by taking its GDP growth to 8% in 2019 and 2020. This economic growth is a significant milestone for the country since it has happened in a time when growth among most of the developing Asian countries is at 5.7% in 2019 and 5.6% in 2020 with a continuous perplexing economic stance all over the globe. Hence, Bangladesh has become a benchmark of economic growth during this harsh economic condition.
Behind this spectacular growth of Bangladesh, lies the agricultural sector and its continuous growth. The growth rate of the agricultural sector rose from 3.06% in 2017 to 4.19% in 2018 4.19% in (BER, 2019 . The consumption spending of the government also experienced a rise in 2018. Compared to the Government consumption expenditure of 504,370 BDT million in 2017, it recorded an increased amount of 582,107 BDT million in 2018 (BER, 2019) .
The inflation rate also contributed to the growth by remaining stable in 2016, 2017, and 2018. The inflation rates were 5.9%, 5.4%, and 5.8%, respectively (BER, 2019) . It has also been anticipated that the inflation rate will tend to stay stable for the rest of the year of 2019 with a value of 5.5% and will slightly rise to 5.8% in 2020. Adding to these factors, the fertility rate and population growth of the country have also been decreasing over time. The fertility rate dropped from 2.09% in 2016 to 2.06% in 2017, and further fell to 2% in 2018 (Statistical Year Book, 2019) . Likewise, the population growth rate also fell gradually in 2016, 2017, and 2018. The growth rates of the population were 1.05%, 1.04%, and 1%, respectively (SYB, 2019).
To find out the significance of the exogenous economic growth model in defining long-term growth, the majority of the firsthand studies have concentrated on cross-country differences. In this study the focus was only on Bangladesh to identify the variables of exogenous growth that are essential for long-term economic growth.
The objective of this study was to explore numerous exogenous growth models and identify the contributing elements of long-term economic growth from the extended exogenous growth models. The study explored and tested the macroeconomic choice variables of the extended exogenous growth theory which were developed by Barro (1996) . Since this study will also aid in policy exploration and design, it will encourage further research in the field.
The rest of the paper is organized as follows: Section 2 explores a brief review of the empirical literature, Section 3 presents the theoretical model and data of the empirical study, Section 4 describes methodology and empirical results, and Section 5 provides some policy implications. Harrod (1939) and Domar (1946) are classical Keynesian scholars. The growth theory in economic development was explored by using the Harrod-Domar exogenous economic growth model. The growth rate was a function of output and capital stock. This model indicated the capital stock as a significant component of economic growth, also specified that the saving rate equals the investment. But the long-term economic growth was unstable in the Harrod-Domar growth model. Later, Solow (1956) and Swan (1956) extended the Harrod-Domar model by adding labor as a very crucial factor of production, and also justified that the capital-output ratios fluctuate. In this model, the saving rate, population growth, capital depreciation, and technological level are supposed to be fixed positive constants, but these variables vary in different forms in the long-term. The model solved stable steady state economic growth.
LITERATURE REVIEW
Tobin (1955) presented a growth model similar to the Solow-Swan economic growth model. The model focused on money growth in the economy but failed to solve the long-term stability. Other researchers, Cass (1965) and Koopmans (1965) who extended and improved the Ramsey (1928) mathematical model, found similar long-term stability as Solow (1956) and Swan (1956) . The model is known as the Ramsey-Cass-Koopmans model. The model also identified a stable long-term economic growth by exploring an aggregate production function. Solow (1956); Swan (1956); Cass (1965) and Koopmans (1965) developed the exogenous neoclassical growth theory. The theory is based on a group of long-term economic models that are established under the framework of neoclassical economics. The variables like the output, capital accretion, productivity, growth rate of population, and technological advancement are explored to determine the growth rate in the long-term of an economy. A continuous production function is employed to find out the long-term relationship between the output (per capita GDP) and input (labor, capital, technology, population growth) of the study.
The model indicates that in the steady state, the output of the growth theory will be exogenous and act independently. When savings increase, the output per worker also increases as a result of increasing capital per worker but that does not affect the growth rate of output. Growth in per capita is the result of increase in savings or decrease in population. If there is no technological progress, growth per worker will halt with the resulting diminishing returns to capital. The uniqueness of the theory was the introduction of the concept of conditional convergence. The concept postulates that in the long-term the countries who have similar characteristics such as savings, population, technological progress will ultimately reach the same steady state of growth rate.
The major identifying characteristic of the exogenous model developed by Solow (1956) ; Swan (1956); Cass (1965) and Koopmans (1965) is the convergence property. The property provides evidence of a higher level of predicted growth rate due to the lower level of real per capita GDP in the starting point. The convergence property can be applied in an absolute form. This property says that the poor countries can have a faster per capita GDP than the rich countries. But the convergence property can be applied in the conditional form if the economic condition is different based on government policy, technological progress, population growth, or working willingness of the people.
In the steady state, if the per capita GDP is lower at the starting point then the growth rate will be higher. In the neoclassical model, the convergence property acts as a diminishing return to capital. The higher rate of growth is possible due to lower the capital per work in steady state. The elements of human capital, such as education, experience, and health are the primary neoclassical model concept for physical capital (Lucas, 1988; Barro, 1996) . In the initial stage, the countries that have higher human to physical capital will grow faster because physical capital is more responsive than human capital. Barro (1996) provided strong evidence for the determination of long-term economic growth. His theory is the extension of the neoclassical growth theory. He estimated the exogenous growth model by using the cross-country panel data which supported the conditional convergence property of Solow (1956) ; Swan (1956); Cass (1965) and Koopmans (1965) . Many external factors were explored to determine the long-term economic growth by using the extended exogenous growth model.
The Solow-Swan model was found to be one of the key models to explore the economic growth in various studies (Knight et al., 1992; Lee et al., 1997; Dowrick, 2002; Fankhauser and Tol, 2005; Guerrini, 2006; Morley, 2006) . Ding and Knight (2009) provided an empirical study using the augmented Solow model. The study tested the neoclassical growth model proposed by Solow (1956) with the analysis of cross-country panel data including China. The model found the gap in the growth rate between China and the other 145 countries. The study suggested that the augmented Solow model is useful for measuring the human capital and structural change in an economy. The results showed that the higher growth in China is only due to the higher investment in physical capital, gain in conditional convergence, lower population growth, and employment opportunity in the economy. Alhassan et al. (2012) explored the determining factors of long-term economic growth in Ghana. The study adopted a Cobb-Douglas economy-wide production function from Solow (1956) exogenous growth model to explore the long-term growth. In this study, the authors used the cointegration approach and error correction model to find the long-term association by anticipating the time series data. The results showed that factors like government consumption, growth and inflation, export and human resource expansion have a long-term association. The results also showed that export and human resource expansion had a positive impact on economic growth, whereas inflation and government consumption had a negative effect. Hence, by reducing public spending and readjusting expenditure primacies, the government should directly handle macroeconomic disparities. The monetary policies should be made more stringent, inflation should be reduced, exports diversified, and value addition should be exhilarated. Finally, the overall human capital should be developed by providing quality education and health.
By exploring quarterly data, another researcher Ahiakpor and Akapare (2015) observed the long-term association concerning inflation and economic growth in Ghana. The study adopted the neoclassical growth model of Solow (1956) to explore the long-term growth relationship. The ARDL and ECM were used in their research.
The study found that the GDP of a country is positively affected by components such as government spending, capital, labor force, and money supply. On the other hand, inflation and interest rate has a negative effect on economic growth. The outcome of the study has suggested that inflation targeting would be the best monetary policy for economic growth. The study pointed out that the government needs to escalate its spending in the fields of infrastructure development and human capital to expand output. Saidu et al. (2018) also explored the determinants of Nigerian economic growth in the long-term. The study used the per capita GDP, government consumption expenditure, inflation, and population growth rate to identify the long-term cointegrations relationship among the variables by using annual time series data. The ARDL model was applied to find the long-term cointegration relationship between the variables. The ECM from the ARDL model discovered that the promptness of modification to reestablish equilibrium is 0.85 which put forward the notion that there is a steady long-term association. The study verified the results with Barro (1996) extended exogenous growth theory. The findings of this study postulated that the government of Nigeria should be more concerned about developing its technological fields and capitalize on research and development. To trigger economic growth, the country should also improve its standard of human capital and increase its capital stock.
Numerous studies explored the relationship between the long-term growth and its determinants of Bangladesh's economy using empirical analysis (Al Mamun and Nath, 2005; Love and Chandra, 2005; Ahmed and Uddin, 2009; Adhikary, 2010; Bristy, 2014; Kumar and Stauvermann, 2014) . Rao and Hassan (2011) analyzed the determinants of the economic growth of Bangladesh in the long-term. The study estimated total factor productivity (TFP), which was introduced by Solow (1957) . The study assessed the TFP to find the long-term growth relationship with trade openness, foreign direct investment, development of the financial sector, current government spending, and inflation. The ARDL and ECM model were used to estimate the long-term cointegration relationship between variables. The empirical study showed that in the long-term trade openness, foreign direct investment, development of financial sector increases economic growth.
Another study based on the long-term growth analysis and determinants of Bangladesh economy was made by Rao and Hassan (2012) . The study explored the Solow (1957) growth model which was extended by Mankiw et al. (1992) to estimate the TFP to show the long-term growth components. A growth accounting exercise (GAE) was analyzed to explore the finding of the economic growth. The study observed that the remittance of the workers was not improving the economic growth in Bangladesh.
In the above empirical literature, most of the studies explored the long-term growth determinants by using a single exogenous growth model. The studies provide steady state growth results without exploring all the significant exogenous growth models. This research examined the paramount exogenous growth theory of Ramsey (1928); Harrod (1939) ; Domar (1946) ; Solow (1956) ; Swan (1956); Cass (1965); Koopmans (1965) and Barro (1996) and found the long-term growth determinants of Bangladesh economy from the extended exogenous growth model.
THEORETICAL MODEL AND EMPIRICAL STUDY

Harrod-Domar Exogenous Growth Model
The classical Keynesian exogenous economic growth model was developed by Harrod (1939) and Domar (1946) . A very similar exogenous economic growth model was developed by Cassel (1967) .
The model is defined as follows where -Y‖ denotes output/income, -K‖ denotes capital stock, -S‖ denotes total saving, -s‖ denotes saving rate, -I‖ denotes investment, -denotes capital stock's deprecation rate, -c‖ denotes constant and -t‖ denotes time. 
The final result in Equation 15 indicates the growth rate of output will be increased by rising saving rate and marginal product of capital, and reducing the depreciation rate.
Solow-Swan Exogenous Growth Model
The neoclassical growth model, which came after the Harrod-Domar growth model was developed by Solow (1956) and Swan (1956) . This model extended and superseded the Harrod-Domar growth model by adding labor as an essential element of economic growth, which was missing in the classical Keynesian exogenous economic growth model. Solow (1956) and Swan (1956) explored the growth model by applying the similar Cobb-Douglas (Cobb and Douglas, 1928) In the Solow growth model, the intersection point is that is called an optimal growth path where the output, consumption, and capital are maximized. In a closed economy, the exogenous elements are taken to determine the long-term growth rate. Solow (1957) provided an aggregate production function by adding total factor productivity. This model is known as the Solow model in the real world. The aggregate function is as follows:
In Equation 23, -z‖ denotes total factor productivity (TFP). TFP is called as -Solow residual,‖ which represents in Equation 24. TFP can capture various macroeconomic variables to show the impact on economic growth in the long-term.
The Solow-Swan model explored a set of continuous-time without government intervention and international trade. The aggregate production function is applied as follows:
In Equation 25, -A‖ denotes knowledge, -AL‖ denotes effective labor, -t‖ denotes time, -( ‖ denotes elasticity of output respect to capital. In this model, -A‖ is a function set of various macroeconomic variables.
Different macroeconomic variables can be selected for knowledge to show the impact on economic growth in the long-term.
Ramsey-Cass-Koopmans Exogenous Growth Model
Ramsey's neoclassical exogenous economic growth theory was developed at the first stage by Ramsey (1928) and later improved by Cass (1965) and Koopmans (1965) . This model explored the long-term economic growth instead of the fluctuation in the business cycle. This model is different from the Solow-Swan due to the implication of consumer choice and Pareto efficient outcome (Cass, 1965; Koopmans, 1965 ). The growth model is shown as follows: 
Extended Exogenous Growth Model
After Solow (1956) ; (Swan, 1956) ; Cass (1965) and Koopmans (1965) the extended form of exogenous growth model was developed by Barro (1996) by exploring numerous macroeconomic choice and environmental variables which correctly supports the conditional convergence property of Ramsey (1928) ; Solow (1956) ; (Swan, 1956) ; Cass (1965) and Koopmans (1965) . The long-term determinants of economic growth are explored by using an extended version of the neoclassical exogenous growth model of Barro (1996) as follows:
In Equation 28, -Dy‖ denotes the growth rate of per capita output, -y‖ denotes the current level of per capita output, -y * ‖ indicates steady state or long-term of per capita output. Dy is diminishing in y for given y* and increasing in y* for given y. For the long-term economic growth study, the targeted value y * provides the opportunity to take numerous macroeconomic choices and environmental variables for the study. The economic growth of a country, in the long-term, will be increased by increasing the target of choice and environmental 
METHODOLOGY AND EMPIRICAL RESULTS
For the methodology part, stationary checking for all variables was crucial for the empirical analysis. The method of unit root test was used, including the Augment dickey fuller (ADF), Dickey and Fuller (1979) Phillips-Perron (PP), Phillips and Perron (1988) and Ng-Perron (NP) tests (Ng and Perron, 2001) for the empirical analysis. After checking the stationary of all variables, the Bounds Test approach was used to investigate the cointegration existence between variables. This test was developed and improved by and Pesaran et al. (2001) which is more effective than other cointegration approaches (Narayan and Narayan, 2004) because of its better application for small sample sizes. The autoregressive distributed lag (ARDL) model was applied to identify the short-term and long-term elasticity relationships between the variables (Engle et al., 1987; Johansen and Juselius, 1990; ).
The ARDL model was preferred for its advantage compared to other conventional models (Hassler and Wolters, 2006; Afzal et al., 2010; Shrestha and Bhatta, 2018) . It helps to provide the simultaneous analysis of both the shortterm and the long-term impact between variables. The ARDL is the best method to deliver superior results for small or finite samples (Engle et al., 1987; Johansen and Juselius, 1990; ). The ARDL model can identify the impact of independent variables on the dependent variable and eliminate the serial correlation and endogeneity problem from the model. Engle et al. (1987) argued taht in the long-term if the cointegration exists between the variables, the ECM should be applied to investigate the causal relationship between the variables.
Unit Root Test
ADF, PP, and NP tests were employed to check the unit root problem. The regression model is impossible to estimate if the data suffers from unit root problem. Unit root tests confirmed that the variables were integrated of I (0) or I (1), and that none of the variables were integrated of I (2) or more. The critical value for the order of integration either I(0) or I(1) was used from the Pesaran et al. (2001) . Therefore, the ADF and PP test was applied to check the stationary of the variables and the outcomes are shown in Table 2 . Hence, the variables for the ADF test of LFRT, LINF, and LAGR were integrated I(0), and of LRGDP, LGCE, and LPPG were integrated I(1). The variables for the PP test of LFRT, LINF, and LPPG were integrated I(0), and of LRGDP, LGCE, and LAGR were integrated I(1). The results of NP tests found that all the variables were integrated I(1). The stationary test outcomes
in Table 2 show that ARDL was the best method for this study. Note: The lag length has selected by Schwarz information criterion (Schwarz, 1978) . Note: The lag length has selected by Newey-West bandwidth (Newey and West, 1994) . Note: The lag length has selected by Schwarz information criterion (Schwarz, 1978) .
The null hypothesis is rejected if calculated t statistics for MZα, MZt tests are greater and the calculated t statistics for MSB and MPT tests are less than the critical values. 
Determination of Lags Number
The determination of the optimal lags is essential for every study before the estimation of the ARDL model.
The criteria and results of the optimal lag length selection are displayed in Table 3 . The result showed that the optimal lag number should be 2 according to FPE, AIC, and HQ criterion. The AIC criterion (Akaike, 1974) was selected for the optimal lag length where lagged values (1, 1, 0, 1, 2, 0) were chosen as shown in Figure 1 . 
Bound Test for Cointegration
The bound test method by Pesaran et al. (2001) 
Estimation with ARDL Model
This part estimated the ARDL model after selecting the optimal lag length by AIC and bound test for checking the cointegration relationship. The ARDL and ECM provided the evidence of long-term cointegration relationship between the variables.
The ARDL model specification is introduced in Equation 32:
In the ARDL model in Equation 32, the model estimates (m + 1) k where k is the number of variables, and (m+ 1) is the optimal lag length.
The results of ARDL Error Correction Regression are shown in Table 5 , which was a short-term effect. The results showed that LGCE, LFTR, LINF, and LAGR were statistically significant at 1%. In the short-term, these variables have a positive impact on RGDP. The coefficient value of ECM was negative (-0.7635) and statistically significant at 1% level of significance. The coefficient value revealed that there were a speed adjustment and the existence of a long-term cointegration relationship between the variables. The coefficient of ECM revealed that 76.35% of the short-term errors needed to be corrected each year automatically to achieve the long-term equilibrium for the model.
The results of the ARDL long-term form are represented in Table 6 . The results showed the long-term cointegration positive and negative relationship between the variables. The results also showed that the variables such as LGCE, LFTR, LINF, and LAGR have a positive and statistically significant relationship with LRGDP at 1%, and LPPG has a negative and statistically significant association with LRGDP at 1% level of significance. All the variables support the prior expectation.
The positive relationship between the LGCE and LRGDP suggested that more government consumption expenditure helps the economic growth to expand by increasing the production level output. The LFTR and LRGDP also have a positive relationship, which indicated that the higher fertility rate is still positive for economic growth if the resource can be used in the productive sectors. The positive association between the LINF and LRGDP suggested that a higher inflation rate helps to lower the interest rate which helps to expand the economic growth by creating more investment opportunities in the financial market. The LAGR was positively related to LRGDP which suggested that more agricultural sector growth is helping the economic growth to expand by increasing the export opportunity of agricultural products. The negative relationship between LPPG and LRGDP indicated that a higher rate of population growth is harmful to the economy due to the adverse effect on per capita income and unemployment problems. Model: ARDL (1, 1, 0, 1, 2, 0 (1, 1, 0, 1, 2, 0 
Dependent variable: D(LRGDP) Selected
Levels equation Selected model: ARDL
Robustness Test for the Estimated Model
The ARDL model for this study passed all the robustness tests. The robustness tests are represented in Table   7 . The results of robustness tests showed that the model has no serial correlation, heteroscedasticity, mis specification and normality problem. All tests accepted the null hypothesis at 5% level of significance.
Also, over the sample period, the coefficients of ARDL model were found to be stable based on the cumulative sum of recursive residuals (CUSUM) and CUSUM-square tests. The CUSUM and SUSUM tests were proposed by Brown et al. (1975) . The results of the CUSUM and SUSUM tests are displayed in Figure 2 and 
Figure-2.
CUSUM test results for ARDL (1, 1, 0, 1, 2, 0) model. Figure-3 . CUSUM test of Squares results for ARDL (1, 1, 0, 1, 2, 0) model.
CONCLUSION AND POLICY IMPLICATION
The study analyzed various exogenous growth models and investigated the long-term determinants of economic growth from the extended exogenous growth model. The study used the macroeconomic choice variables with the annual time series data of Bangladesh economy from 1985to 2018 by exploring the World Development Indicators (WDI) database. The results of the study showed the long-term impact on economic growth.
The investigation of the stationary properties for all the variables was applied for the empirical analysis. The unit root test by including ADF, PP, and NP was used to check the stationary for all the variables.
Then, the ARDL and Bound Test approaches were used to find out the long-term cointegration relationship between the variables. The coefficient (-0.7635) result of the ECM from ARDL indicated a speed adjustment and a stable long-term relationship. The ARDL long-term form suggested that all the variables were statistically significant at 1%.
The results showed that the government consumption expenditure, fertility rate, inflation rate, and agricultural sector growth have a positive effect on economic growth in the long-term. The population growth has only a negative relationship with economic growth in the long-term.
The empirical findings of this research contradict the results of the extended exogenous growth model by Barro (1996) . The findings of the study based on the Bangladesh economy do not support the empirical findings of Barro (1996) .
A more robust model with the missing variables needs to be estimated to find out more appropriate results. For this part, a reasonable policy implication is required for the Bangladesh economy.
The government of Bangladesh should prioritize developing the research and development sector. The government should be careful about the technological improvement, stock of human capital expansion, and capital stock development.
The long-term growth of a country, according to Barro (1996) 
